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THE PROTECTIVE POWER OF VACCINA-
TION.1
BY JOHN H. McCOLLOM, M.D., OF BOSTON.
When, in the latter part of the last century, Jenner"s
attention was called to the fact that milkmaids and
others who had the care of cows, although exposed to
small-pox, had extremely mild attacks of the disease,
Englaud was passing through one of the most fright-
ful epidemics of variola that the country has ever ex-
perienced. So dire was the havoc, so great was the
distress caused by this disease in the middle aud latter
part of the last century, that anything that would have
mitigated its severity would have been hailed as one of
the greatest boons to mankind. In the present cent-
ury epidemics of small-pox have been comparatively
rare, and their ravages can in no way be compared to
those of the epidemics of the last century.
The 14th day of May, 1796, a day memorable in the
annals of medical science, is the natal day of vaccina-
tion, for it was on this day that vaccine lymph was
taken from the hand of Sarah Holmes, a milkmaid,
who had been iufected from one of her master's cows,
and inserted in the arm of James Phipps, a healthy
boy eight years of age. He went through the vaccine
disease in a regular manner. On the 1st of July fol-
lowing, the crucial test of the protective power of vac-
ciuation was made. The boy, who had been vacci-
nated in May, was inoculated with matter taken imme-
diately from a small-pox pustule. He did not contract
variola.
On December 8, 1802, the Board of Health of Bos-
ton published a report of the investigations of eleven
of the most distinguished physicians of that time on
the protective power of vaccination. The report com-
mences with the following paragraph :
The Board of Health for the town of Boston, are happy
to have it in their power, this day, to announce to their
fellow-citizens the result of one of the most complete exper-
iments which perhaps has ever been made, to prove the
efficacy of the Cow-pox, as a preventive against the Small-
pox; and while they take the liberty to congratulate the
public on this important discovery, they do earnestly
recommend its introduction generally, and are confident
that it will be the means of preserving the lives and add-
ing to the happiness of millions.
The report then gives in detail the arrangements
that were made to prevent any mistake in the conduct
of the experiments', the relation of which need not de-
tain us. The most important part, however, is the re-
port of the physicians themselves, and this is so mani-
festly important that it will be quoted in full.
The Physician's Report.
With a view of ascertaining the efficacy of the Cow-pox
in preventing the Small-pox, and diffusing through this
country the knowledge of such facts as might be estab-
lished by a course of experiments instituted for the pur-
pose, and thereby removing any prejudices, which might
possess the public mind on the subject, the Board of
Health of the town of Boston, in the course of the last
Summer, came to a determination to invite a number of
Physicians to cooperate with them on this important de-
sign ; and with a liberality becoming enlightened citizens,
erected a Hospital on Noddle's Island, for carrying it into
execution.— Accordingly, on the 16th day of August last,
1 Read before the Massachusetts Medical Society, June 12, 1894,
and recommended for publication by the Society.
nineteen boys, whose names are subjoined, were inoculated
for the Cow-pox at the office, and in presence of the above
mentioned Board, with fresh, transparent Cow-pox matter,
taken from the arms of a number of patients then under
this disease. These all received and passed through the
disease to the complete satisfaction of every one present,
conversant with the disease.
On the 9th of November, twelve of the above children,
together with one other, George Bartlett by name, who
had passed through the Cow-pox two years before, were
inoculated for the Small-pox on Noddle's Island, with mat-
ter taken from a Small-pox patient in the most infectious
stage of that disease. The arms of these lads became in-
flamed at the incisions, in proportion to the various irrita-bility of their habits, but not to a degree greater than
what any other foreign, virulent matter would have pro-
duced. The Small-pox matter excited no general indis-position whatever, through the whole progress of the
experiments, though the children took no medicines, but
were indulged in their usual modes of living and exercise;
and were all lodged promiscuously in one room.
At the same time and place, in order to prove the ac-
tivity of the Small-pox matter, which had been used, two
lads, who had never had either the Small-pox or Cow-pox,
were inoculated from the same matter. At the usual time,
the arms of these two patients exhibited the true appear-
ance of the Small-pox. A severe eruptive fever ensued,
and produced a plenteous crop of Small-pox pustules,
amounting by estimation, to more than five hundred in one,
and two hundred in the other.
When these pustules were at the highest state of infec-tion, the thirteen children before mentioned, were inocu-
lated a second time, with recent matter, taken from the
pustules, which said matter was likewise inserted into the
arms of the seven other children, who were absent at the
first inoculation. They were all exposed, most of them for
twenty days, to infection, by being in the same room with
the two boys, who had the Small-pox, so that, if susceptible
of this disease, they must inevitably have received it, if notby inoculation, in the natural way.
Each of the children was examined by the Subscribers,
who were individually convinced from the inspection of
their arms, their perfect state of health, and exemption
from every kind of eruption on their bodies, that the Cow-
pox prevented their taking the Small-pox, and they do
therefore consider the result of the experiment as satisfac-
tory evidence, that the Cow-pox is a complete security
against the Small-pox.James Lloyd. Benjamin Watkrhoose.
Samuel Danforth. Josiah Bartlett.
Isaac Rand. John Fleet, Jun.
John Jeffries. John C. Howard.
John Warren. Thomas Danforth.
Thomas Welsh.
It must be borne in mind that the men who signed
this report had abundant opportunity for observing
small-pox, and therefore their testimony regarding the
condition of these children after vaccination and after
inoculation is of the greatest value.
Having shown that small-pox virus inserted in the
arms of vaccinated persons is inert, it may be well to
take a glance at mortuary statistics before and after
the introduction of vaccination. In Boston, from
1721 to 1792, a period of seventy-one years, there
were three very severe and fatal epidemics of small-
pox, or one about every twentv-three years. Since
1792 to the present time, a period of over one-hundred
years, there has been no serious epidemic of this dis-
ease in Boston. The outbreak of small-pox in 1872-
73, in this city, bears no comparison in severity to the
epidemics of the last century. In this slight epidemic
of tweuty-oue years ago, the ratio of deaths to the
thousaud of the living was 2.9 in 1872 and in 1873,
1.2, while in the epidemics of the last century from
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one-third to one-fourth of the population succumbed
to the disease; or, to put it another way, if the diseasehad been as prevalent and fatal in 1872-73 as it was
in any of the severe epidemics of the last century, the
number of deaths would have amounted to 64,300 in-
stead of to 1,040. The investigations of a committee
of the Epidemiological Society of London showed con-
clusively that in England out of every 1.000 deaths in
the half century from 1750 to 1800, there were 96deaths from small-pox, while that out of every 1,000
deaths from 1800 to 1850 inclusive, there were only
35 from this cause ; a diminution of nearly two-thirds.
In the German States it has beeu shown that out of
every 1,000 deaths before vaccination was employed,
66.5 were caused by small-pox ; but that after vaccina-
tion came into use there were only 7.26. The report
from the British army is very conclusive in favor of
the protective power of vaccination, because the regu-
lation regarding vaccination is very strict. Every manis vaccinated at the time of his enlistment. During
the Franco-Prussian war, when the French and Prus-
e-ian armies would alternately occupy the same villages
and hamlets, it was found that the French soldiers,
who were not carefully vaccinated, suffered from epi-
demics of small-pox of greater or less severity, while
the Prussians, who were very carefully vaccinated,
were almost entirely exempt from the disease. In the
Prussian army from 1876-1885 inclusive, with an
average strength of 300,000 men, there was only onedeath from smallpox ; while in the French army for
the same time, with an equal number of men, there
was an average of 54 deaths from this disease each
year.
The operation of compulsory vaccination was sus-
pended in Zurich, Switzerland, in obedience to popu-lar clamor in 1883. The deaths from small-pox, per1,000 deaths from all causes for the two previous years
and that year had been in 1881, 7; in 1882, 0; in
1883, 8. They rose after compulsion had ceased to
be used to 11.45 in 1884; to 52 in 1885; and in 1886
to 85 per 1,000.
The history of the last small-pox epidemic in Mon-
treal illustrates tbe beneficial effects of vaccination.
As is well known, the French residents suffered much
more severely than the English, because the latter
were comparatively well vaccinated. It was not until
the most stringent rules regarding vaccination were
adopted that there was any marked abatement in the
severity of the epidemic.
The public health records of Sweden show that the
average number of deaths in each year from small-poxfor one million of the living was from 1774 to 1801,before the introduction of vaccination, 1,973; whileduring the period of optional vaccination, from 1802
to 1816, the number fell to 479. The most marked
diminution was reached, however, during the period
of obligatory vaccination, 1817 to 1877, when the aver-
age number was only 189 per 1,000,000.The difference in the number of deaths from small-
pox in countries where vaccination is optional, as com-pared with those where it is compulsory, is very
marked. For instance, in Austria-Hungary, in Russia
and in France, where vaccination is optional, the death-
rate from small-pox per one million of the inhabitants
was in 1887
—
583.7; 535.9; 167.0; and in 1888
—540.3; 231.5; 191.9; respectively. In the GermanEmpire, where vaccination is compulsory, the rate per
one million for these two years was in 1887, 1, and in
1888, .8. In Denmark, in Norway and Sweden, where
the laws regarding vaccinatiou are very stringent, the
death-rate for the corresponding years per 1,000,000,
was 0.
It may be of interest to compare the percentage of
deaths in the unvaeciuated with those of the vaccinated
in some of the English Smal!-pox Hospitals. Iu the
London small-pox hospital, from 1870 to 1872, of
14,808 cases treated, the percentage of deaths in the
unvaeciuated was 44.8, while of those alleged to have
been vaccinated, with or without the evidence of a
scar, the percentage was 10.1. In the same hospital
from 1876 to 1880, the percentage of deaths in the
unvaccinated was 44.4; in the vaccinated, 8.8. Iu
the Homertou Hospital, from February, 1871 to De-
cember 31, 1877, during which time 5,479 patients
were treated, the percentage of deaths iu the unvaeci-
uated was slightly greater thau in the London hospital,
being 46.1 ; in the vaccinated there was a correspond-
ing slight increase, the rate being 11.5 per cent. Iu
the Deptford Hospital, in 1881, the percentage of
deaths in the unvaccinated was 47.4 ; iu the vacciuated
and in those alleged to have beeu vaccinated, 11.3.
In the Fullam Hospital the proportion of deaths of the
unvaccinated was 44.2; of the vaccinated, 10.1. In
the Dublin Hospital 64.2 per cent, of the unvaccinated
died; of the vaccinated, 12.0 per cent. The total
number of patients treated iu these hospitals was
48,594; tbe average death-rate of the uuvaccinated
was 46.9 per cent ; of the vacciuated and those alleged
to have beeu vaccinated, 10.35 per cent. The criti-
cism cannot be made with truth that these statistics
err on the side of the vaccinated, for, as a matter of
fact, they are iu favor of the uuvaccinated. If only
the individuals who had two perfectly characteristic
scars of vaccination had been classed among the vacci-
nated, the percentage of deaths would have been much
lower than appears from the figures just mentioued.
In the report of an epidemic of small-pox that oc-
curred iu Sheffield, England, in 1887 and 1888, it was
found that of 4,493 vacciuated children under ten
years of age exposed to the disease, 7.8 per cent, con-
tracted it, aud that ouly one-tenth of one per cent, died ;
that of 13,435 vaccinated persons of ten years of age
and upwards, 28.1 per cent, contracted the disease and
1.4 per cent, died; that of 18,020 vaccinated persons
of all ages, exposed to the disease, 23 per cent, con-
tracted it, and the death-rate was 1.1 per cent. Ou
the other hand, of 263 uuvaccinated children under
ten years of age, 86.9 per cent, had the disease and
38.1 per cent, died ; of 469 unvaccinated persons, ten
years of age and upwards, 68.6 per ceut. bad the dis-
ease and 37.1 per cent, died; of 736 uuvaccinated
persons of all ages, 75 per cent, contracted the disease
aud 87.2 per cent. died. It would seem that these fig-
ures ought to convince any one of the protective power
of vacciuation. Certainly a death-rate of one-tenth of
one per cent, in the vacciuated as compared with a
death-rate of 38.1 per cent, in the uuvaccinated is a
most conclusive argument in favor of vaccination.
The statistics of the epidemic in Sheffield also prove
the importance of re-vaccination, which is just as nec-
essary as primary vaccination. In every epidemic of
variola the small number of the vacciuated who have
died have been found, not among those who had re-
cently been vaccinated, but among those who had beeu
vacciuated fifteen to twenty years previous to the out-
break of the disease. This was found to be the case,
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in a marked degree, in the epidemic of 1872-73 in
Boston. If we look at these Sheffield statistics again
we fiud that the percentage of cases in the vaccinated
under ten years of age was 7.8; that the deaths were
.1 of one per cent. ; while of the vaccinated of ten
years of age and upwards the percentage of cases in-
creases to 28.1, and that of the deaths to 1.4. In the
class of the vaccinated of all ages, when those under
ten years of age become a factor, the cases diminish to
23 per cent, and the deaths to 1.1 per cent. There is
no such marked difference in the percentage of deaths
among the unvaccinated, although there is a marked
increase in the percentage of cases in those under ten
years of age as compared with those of ten years and
upwards ; showing that unvaccinated children are par-
ticularly susceptible to the disease. The report of the
Registrar-General of England for 1880 shows conclu-
sively that duriug the period of optioual vaccination
in that country, from 1847 to 1853, the number of
deaths from small-pox in children under five years of
age, per 1,000,000 of the inhabitants, was 1,617;
while in persons 45 years of age and upwards the
number was only 22. In the period of obligatory
vaccination, from 1872 to 1880, the number of children
under five years of age, per 1,000,000 of the living,
who died of the disease, was 323, as compared with
58 in persons of 45 years of age and upwards ; show-
ing a marked diminution in the number of deaths in
children uuder five years of age, and a marked increase
in the deaths of those of 45 years of age aud upwards.
These figures embrace both vaccinated and unvacci-
nated who died of the disease.
It has been claimed that the decline in small-pox
mortality is due not to vaccinatiou, but to improved
sanitary conditions. If this were true, however, the
diminution in other infectious diseases should be as
marked as in that of small-pox, which is not the case.
While the small-pox death-rate, in England, since the
introduction of vaccination, has fallen 80 per cent, in
children under five years, that of other diseases has
fallen 6 per cent., while the small-pox rate has in-
creased in a marked degree in persons over forty-five
years of age, that of other diseases has fallen 3 per
cent., or to look at it in auother way, while the death-
rate from other causes than small-pox, in persons of all
ages, has fallen 7 per cent., the death rate from small-
pox has fallen 49 per cent. This marked dimin-
ution in the death-rate from small-pox can only be ex-
plained by the protective power of vaccination.
In Boston since April, 1881, there have been 217
cases of small-pox. Each patient has been carefully
examined in regard to vaccinatiou, and although some
of these patients claimed to have been vaccinated, yet,
if a satisfactory scar was not found, the patient was
classed among the unvaeciuated. Of fhese 217 pa-
tients, 121 had been vaccinated, and they all re-
covered. Of the remaining 96 who did not show any
evidence of vaccination, 46 recovered and 50 died, or
about 50 per cent. Four of the patients who died
stated that they had been vaccinated some twenty-five
or thirty years previous to their illness, but as there
was no evidence to the fact, aB has been before stated,
these patients were classed with the unvaccinated.
If, however, they had been classed with the vaccinated,
the death-rate would still overwhelmingly prove theprotective power of vaccination, being 3.2 per cent,
in the vacciuated, as compared with 50 per cent, in
the unvaccinated.
The influence of a successful vaccination on the
course of the eruption of small-pox is very marked.
In a case of unmodified small-pox, no matter how mild
the attack, the eruption always passes through the
regular stages of papule, vesicle and pustule ; while in
a vaccinated person part of the eruption aborts, that
is to say, the papules never become vesicles. If vac-
cination did nothing more than simply abort the erup-
tion it still would be of inestimable value. When,
however, we see vaccinated infants nursing mothers
who have small-pox, without the children showing the
slightest indication of disease ; when we see vaccinated
mothers nursing infants ill of the disease, without
contracting it, it would seem that any sane mau couldhave no doubt of the protective power of vaccinatiou.
The degree of infectiousness of small-pox in the un-
vaccinated is not fully appreciated. Small-pox is one
of the most infectious diseases among the unvaccinated.
For instance, during the last winter, in a house con-
taining 25 people, exposed to an unrecognized case
of small-pox, 16 of whom were unvaccinated, 14
contracted the disease and five of them died. All of
the vaccinated escaped except one njan who had been
vaccinated 45 years ago, aud he had an extremely
mild attack of the disease.
The whole matter of protective power of vaccina-
tion can be summed up in no better way than by quot-
ing the words of Dr. Russell, health officer of Glasgow,
who says :
" After closely observing over 1,000 cases of small-
pox in hospital, I have become deeply impressed with
the helplessness of medicine when face to face with
the unmodified disease. In this sense, the only suc-
cessful mode of treating small pox is by vaccination.
To take firm hold of its efficacy and necessity, and en-
force their convictions in practice without wavering,
is the most useful, almost the only useful action the
medical profession can adopt against variola. When
a case presents itself, the first question in prognosis is
regarding vaccination, although then the chief work of
vaccination has been done, inasmuch as the only other
circumstance in the patient's condition which is worth
mentioning as affecting the prospects of recovery is the
extent of the eruption, which I shall show is the direc-
tion in which post-vaccinal small-pox is chiefly modi-
fied. If vaccinated, then the attitude is one of hope
that the disease may be cut short, however bad pres-
ent appearances are, though, in fact, the probability is
that the symptoms are from the first trivial. If un-
vaccinated, then the attack will probably be severe,
the eruption copious or confluent, and we recognize a
virulence and deep constitutional disturbance against
which the resources of medicine are powerless. As
regards the individual, the opportunity for medical in-
terference is past, and we can only turn his case to
profit by following on those about him the practice
from the neglect of which he suffers."
Having proved by statistics from the most reliable
sources the great protective power of vaccination, it
may be of interest to inquire into the possible dangers
and discomforts that may attend or follow the opera-
tion. Since the introduction of the use of animal
lymph, the danger of inoculating syphilis has been en-
tirely removed. The chance, however, of communi-
cating syphilis by vaccination in the days when human-ized lymph was used, almost exclusively, was very
slight. There is no well-authenticated and reliable
report of such an occurrence in this locality. The
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existence of many of the cases reported elsewhere,
from careless and inaccurate statements regarding
them, must be a matter of doubt to the careful, intel-
ligent and unbiased observer. It has been too much
the custom in the report of these cases to completely
ignore the possible and probable existence of heredi-
tary or acquired syphilis. If in a given case syphilis
appears alter vaccination, there should be the most
careful and searching investigation in regard to heredi-
tary or acquired disease ; but this has not been the case
in many instances. It is too much the custom of the
laity and, I regret to say it, of some members of the
profession, to apply the post hoc ergo propter hoc
theory to explain the transmission not only of syphilis
but of mauy other diseases by vaccination. Some few
years ago a child, who had a slight eruption the
nature of which was not evident at the time of the
visit, was brought to me for vaccination. On account
of this eruption the child was not vaccinated. When
he was seen six weeks later he had a perfectly char-
acteristic syphilitic eruption. If this child had been
vaccinated no amount of argument would have con-
vinced his parents jhat the disease was not caused by
vaccination. A false keloid tumor may appear at the
site of the vaccination, but this has nothing to do with
the quality of the lymph used, but is due to some
peculiarity of the individual constitution. These false
keloids do not cause any pain nor discomfort, but
are simply a source of annoyance from their unsightly
appearance. These tumors are extremely rare aud
occur only about once iu ten thousand vaccinations.
Urticaria is au annoying complication of vaccination,
but it is not in the slightest degree a cause for appre-
hension, and can in no way be attributed to the lymph
used. The appearance of this eruption, therefore, can-
not with justice be used as an argument against vacci-
nation. The cases of vaccinal urticaria always recover
in a short time. They are, however, a source of annoy-
ance to the practitioner aud are one of the most fertile
sources of argument of the anti-vacciuationist ; simply
because the auti-vaccinatiouist is too ignorant of the
whole subject of disease to appreciate the relative im-
portance or non importance of auy cutaneous manifes-
tations occurring after vaccination. Six years ago
I vaccinated a healthy boy three months old with fresh
calf lymph. The vacciue disease went through its reg-
ular stages without any undue amount of constitutional
disturbance. The vesicles were not especially large.
On the eighth day after vaccination the mother of the
child, who had never beeu vaccinated, was vaccinated
from her child's arm. She had a perfectly character-
istic vesicle, and she also hada very extensive eruption
of urticaria. Iu this case the lymph itself, certainly,
was not the cause of the attack of urticaria.
Eczema may possibly be aggravated to a slight ex-
tent by vaccination, aud when there is no history of
any special exposure it is well to postpone vaccination
until the eczematous eruption has been relieved by
treatment; but after a known exposure or during an
epidemic of small-pox there should not be the least
hesitation in vaccinating a person suffering from ec-
zema. Dr. Lawson Tait reports in the British Medi-
cal Journal of 1871 two cases of eczema apparently
cured by vaccination. These two cases are not suffi-
cient to prove anything in favor of the curative power
of vaccination on eczema, yet they are sufficient to
show that vaccination does not always have a distinct
injurious effect on this skin disease.
If a child when vaccinated is poorly nourished, and
if there is no care taken of the arm, sometimes, by
rubbing and scratching alter the vaccine vesicle has
arrived at maturity, and the retrograde process has
commenced, pus organisms may be conveyed from the
vaccinated arm to other parts of the body, causing an
eruption of impetigo. Impetigo, however, is not a
serious disease, and is very easily relieved by proper
treatment. The eruption of impetigo has a very slight
resemblance to that of small-pox, and this slight simi-
larity has caused ignorant opponents of vaccinatiou to
assume that small pox is caused by vaccination. This
argument against vaccination is too absurd to need
confutation.
Cel'ulitis of a somewhat severe type sometimes fol-
lows vaccination, but in nearly every instance the at-
tack is due to injury of the vaccine vesicle after it has
arrived at maturity. The almost total lack of care of
a vaccinated arm is one of the most productive sources
of this complication. With proper care on the part of
the individual vaccinated, this trouble can almost al-
ways be avoided. The glands in the axilla do some-
times suppurate, it is true, and give rise to consider-
able pain, but this occurrence is so rare, and is so
manifestly due to the individual constitution, that it
cannot with justice be used to tbe detriment of vacci-
natiou.
Regarding the transmission of tuberculosis by vacci-
nation, there is no proof that this occurrence has ever
taken place. Blenheim, it is true, iu the Centralblalt
für Bakteriologie for May 1, 1874, reports a series of
experiments in which he states that rabbits inoculated
with vaccine lymph from a tuberculous cow, died from
tuberculosis, but the number of rabbits used in this
experiment is too small, and the period of incubation
too short to prove anything. Blenheim, however,
makes the wise aud pertinent suggestion that all ani-
mals before they are used for the propagation of vac-
cine lymph should be tested with tuberculin. In
France, there is a regulation requiring that an autopsy
be made ou each vaccinated animal before the lymph
from it is distributed.
When the specific organism of the vaccine disease is
discovered, as some day it surely will be, and that
before long, every specious argument against vaccina-
tion will be swept away. If the lamented Dr. Stephen
C. Martin had not beeu removed by an untimely death,
it is not too much to say that probably pure cultures
of tbe specific organism of vaccinia would now be iu
use. The advantage of a pure culture of this specific
organism is obvious, for instead of propagating the
lymph from auimal to animal the cultures could be
made in a laboratory where every safeguard against
contamination could be adopted.
Much has "beeu said regarding deaths due directly
or indirectly to vaccination, but the most careful search
of the records of deaths in this city, for the past twenty
years, fails to show a siugle instance. The few cases
in which vaccination has been alleged to be the cause
of death have been, upon investigation, found to be
due to some other cause, dependent in no way, either
directly or indirectly, on vaccination. Oue case iu
which a child was vaccinated aud died two weeks after-
wards from pneumonia, as proved by the autopsy, is a
.fair sample of the alleged deaths from vaccinatiou. In
another instance a child died from scarlet fever four
weeks after being vaccinated, but as tbe arm was
nearly well at the time, the death of the child could
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not be attributed to the effect of vaccination. Some
few years ago a man about thirty years of age died,
live or six weeks after he was vaccinated. There had
not been the slightest irritation at the site of the scari-
fication, although it was alleged that he died from the
effects of vaccination. The autopsy proved that the
man's death was caused by a complication of diseases
due in uo way to vaccination.Since April 30, 1873, iu this city there have been
vaccinated at the public stations nearly 200,000 peo-
ple, and although there have been some sore arms and
a considerable amount of vaccinal uticaria, still there
has been no instance of any serious trouble, causing
the loss of either life or limb. Careful inquiries at
the various hospitals show, that while a certain num-
ber of persons have applied for treatment for cutane-
ous manifestations following vaccination, and for sore
arms, there has been no case where there has beeu any
serious trouble.
If the dangers of vaccination were fiftyfold ; if its
protective power was only one-tenth of what it really
is, no man, who has had any experience in the treat-
ment of small-pox, could have any doubt of the value
of vaccination to the community. No man who has
been brought in daily contact with a person suffering
from unmodified small-pox, one of the most repulsive
diseases in existence ; no man who can intelligently
and with an unbiased mind study mortuary statistics,
can have any doubt of the protective power of vacci-
nation. This whole subject cau be summed up in a
few words by the quotatiou from Scripture placed on
Jeuner's tomb : " And he stood between the dead and
the living ; and the plague was stayed."
In no better way can this paper be brought to a
close than by quoting Jenner's epitaph, which very
concisely embraces the whole subject :
" Within this tomb hath found a resting-place
The great physician of the human race,
—Immortal Jenner!
—
whose gigantic mind
Brought life and health to more than half mankind.
Let rescued infancy his worth proclaim,
And lisp out blessings on his honored name ;
And radiant beauty drop one grateful tear,For beauty's truest friend lies buried here."
THE ANTERIOR TRANSVERSE ARCH OF THE
FOOT: ITS OBLITERATION AS A CAUSE OF
METATARSALGIA.1
BY JOEL E. GOLDTHWAIT, M.D., OF BOSTON.
Br far the most important feature of the human
foot, when considered from a mechanical point of view,
is the arrangement of the bones of the tarsus and
metatarsus into arches, upon which the weight of thebody is borne in standing or walking. These arches
are arranged longitudinally and transversely, and the
proper maintenance of both is important.
The longitudinal or antero posterior arch is the larger
and the more important. Anatomically it is thoroughly
understood, its pathological conditions are well recog-
nized, aud the methods of treatment are well defined.
The transverse arch is smaller, less noticeable, and
of much less importance in the large majority of cases.Anatomically it is recognized ; but its pathological
conditions have not been considered. It is most no-
1 Read by title at the American Orthopedic Association, Washing-ton, May 30, 1894.
ticeable at the tarsus, where it is formed by the cuboid,
scaphoid and the three cuneiform bones, but extends
forward as far as the metatarso-phalangeal articulations,
where, although much less clearlv defined, it truly ex-
ists. Its presence at this point, a fact which has been
denied by some authorities, has been proved to the
satisfaction of the writer by the careful study of frozen
sections of feet, and of impressions of the feet taken
while supporting different degrees of the weight of thebody. In the tarsus it is quite rigid, and is obliterated
only as the longitudinal arch is obliterated, both being
supported at this poiut by practically the same struct-
ures. In the anterior portion of the foot or at the
metatarso-phalangeal articulations, it is less marked,
and is present only when the foot is at rest or support-
ing comparatively little weight.
When the foot is first placed upon the floor, tbe
heel aud the outer and inner portions of the ball form
the points of contact. In this position the heads of
the second and third metatarsal bones are in a plane
distinctly above the others, and no weight is borne di-
rectly upon them. As more weight is added, the ball
of the foot is gradually widened and the heads of the
second and third metatarsal bones are lowered ; these,
together with the first metatarsal forming the chief
support when all of the weight of the body is thrown
upon the foot. At the same time the foot rolls out-
ward : partly owing to a yielding of the antero-poste-
rior arch, which causes a slight lengthening of the foot,
and partly owing to the way in which the weight is
received upon an arch that is poorly supported on the
inner side. In this way the inner side of the foot is
brought nearer the floor, and the centre of bearing is
moved toward the inner side, thus relieving the outer
side from much pressure. When the foot is raised or
the weight taken off, the reverse takes place; the foot
shortens, owing to the re-forming of the longitudinal
arch ; the second and third metatarsal bones are
raised — or the anterior transverse arch is re-formed;
aud the heel and the outer aud inner portions of the ball
of the foot form the last points of contact. From this
it is seen that in walking the relations of the structures
of the feet are constantly changing ; the anterior
transverse arch is continually being obliterated and re-
formed, the longitudinal arch is alternately lower and
higher, while fche ligaments which are involved are
constantly stretched aud relaxed, and the muscles are
in the state of alternate rest and contraction.
The anterior transverse arch is formed by the heads
of the metatarsal bones ; the first and the fourth and
fifth (which act together) furnishing the base, while
the second and third are raised above this plane, form-
ing, as seeu upon cross-section, a low arch. This re-
lation is maintained by the transverse ligament, the
transver8alis pedis muscle, and the tendons of the
peroneous longus and the tibialis posticus muscles.
The planta fascia, which is reinforced in its anterior
expansion by transverse fibres, and the tendon of the
flexor longus digitorum muscles—from its insertion
and its oblique course across the sole of the foot —
undoubtedly also exert some influence.
After studying a considerable uumber of cases in
which the symptoms were referred to the feet, and
after experimenting with various lines of treatment,
the author is convinced that the obliteration of this
transverse arch is the direct cause of many of the
symptoms, and that its restoration in these cases is of
the same importance as is that of the longitudinal arch
 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at NYU WASHINGTON SQUARE CAMPUS on June 29, 2016. 
 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.
